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Current Approaches to Treatment

dLack of development in tests
that could improve screening
symptoms to diaghose for depression, including...
dUse treatment history dBlood tests
to determine dBrain tests
treatment options

Trial and error approach...
dUse description of




Treatment Response Heterogeneity

Despite new treatments for major depressive disorder (MDD)
* Only 1 out of 3 patients achieve remission

* Remission rates following first-step SSRI failure are not
significantly better for non-SSRI vs. SSRI

To date, limited evidence on who will respond to what treatment

Trivedi et al., 2006



Omics-Based Approach for Treatment Matching
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A Specific Blood or Brain Test For
Depression Has Yet to be Developed...




Inflammatory Biomarkers as Moderator?

FIGURE 1. Effects of Antidepressant Choice on Depression Severity According to C-Reactive Protein (CRP) Level®
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CRP-Matched Treatment Remission Rate
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1
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CRP mismatched treatment
Remission Rate
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0%

SSRI Monotherapy Bupropion-SSRI Combination
n=51 n=55
Jha et al. (2017). Psychoneuroendocrinology. B CRP less than 1 mg/L @ CRP equal to or greater than 1 mg/L

Miller AH, et al. (2017). Psychoneuroendocrinology.



Predicted HAMD , change (pre — post)
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Brain Based Moderators of
Treatment Outcome for MDD

Resting State Functional Connectivity Emotion Regulation Brain Activity Electroencephalography
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Functional Connectivity Predictors of

Antidepressant Treatment Response
2

Default Mode Network (DMN)

Higher connectivity within DMN - better outcome with Sertraline

Moderator effect
Higher connectivity ‘ better response to sertraline

Dorsal Attention Network (DAN) Salience Network (SN)

Higher connectivity between DMN - better outcome with Sertraline

Chin Fatt et al (2020) AJP



Texas Resilience Against Depression
(T-RAD)

T-RAD is a longitudinal, naturalistic observational study of depressed adolescents or
those at-risk of depression, and adults with a history of depression over the lifespan.

Identifying risk and resilience factors and biomarkers of depression will inform how
we prevent, diagnose, and treat this disease.

Unmet Need

e Qverlapping symptoms of mood and anxiety disorders

* Mismatched treatments

* Translating clinical research findings is challenging because clinical research does
not represent the general population.



Clinical ) Approach Integrated model for Better clinical
Population treatment response outcome
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Translational Psychiatry www.nature.com/tp

ARTICLE OPEN ) Cleckdoredates
= Leveraging the microbiome to understand clinical
heterogeneity in depression: findings from the T-RAD study
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Novel Omic Approach Identifies an
Individual’s Microbial Signature

Brown Blue Turquoise > Applied Weight (gene) Correlation Analysis normally used
Matule - Madule Module for gene expression studies to 16S rRNA sequencing data
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Biomarkers for novel symptom
domains?




Changes in irritability =2 clinical outcomes

Figure 2. Treatment outcomes in CO-MED trial (n=431) and SAMS (n=163) using baseline-to-week-4 reduction in irritability
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Integrating with measures of depression
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Figure 1. Receiver Operating Characteristics (ROC) curve for remission and no-meaningful-benefit in CO-MED trial and SAMS Henilksion
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CHRT Suicidal Thoughts p*

Irritability Overall depression

Concurrent SI: Head-to-head e
comparison of Irritability vs.
Depression
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Baseline to week-

2 change (A)

Changes in
irritability and S

Similar results when
controlling for change
in anxiety or insomnia

Week-2 to week-

8 levels of SI

B*

CO-MED

A irritability

A overall depression

EMBARC

A irritability

A overall depression

SAMS

A irritability

A overall depression

Jha et al. Neuropsychopharmacology 2020
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Resting-state functional connectivity in adults with MDD:
EMBARC Study
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ratio =

(

# of FC pairs retained by elastic net from a region)
total number of FC pairs retained by elastic net

< # of FC pairs from network
total number of FC pairs (n = 7260)
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Habenula (Hb) as a region of interest

* Signals negative reward prediction error (value of outcome is lower than expected)
* Increased activation of lateral Hb projections increase motor activity in response to frustrative
nonreward

A. HABENULA SEGMENTATION B. Irritability & Striatum-
Dorsal point of the medial habenula boundary Habenula connectivity
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Lateral aspect of  Intersection between the
the mesopontine medial boundary of the
junction next to the habenula and the posterior
tentorial incisure commissure/ habenula

commissure
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Functional Connectivity

Namnoodiri Current Biology 2016, Coffey Neuropsychopharm 2020 , Lawson 2013, Trivedi JPR
2016, Jha, Chin Fatt et al. unpublished manuscript
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Ongoing NIH-Funded Research Project

| Days -21to0 |

Screening

Procedures/Assessments

Informed consent
Diagnostic assessment
Medical and psychiatric
history

Physical exam and vitals
Labs and ECG
Symptom measures

| Day 0
Aim 1

Adults with major

N

| Days 1to 14 |

Aim 2

depressive

disorder (n=60)

( N

Healthy control
adults (n=30)

\. 4
Procedures/Assessments

Structural MRI
Functional MRI (resting-
state and frustrative
nonreward task)

Symptom and side-effect

measures

Ketamine (n=30)

Midazolam
(n=30)

J

Procedures/Assessments

Twice-weekly infusions
for two weeks

Repeat MRI after last
infusion

Symptom and side-effect
measures




What New Study Designs Can Be of
Use? —




Future Potential Study Designs

Stratify randomization based on pre-defined biomarker(s).

*Randomize participants based on biomarkers to either
biomarker-concordant or biomarker-discordant treatment
rather than specific study treatments.

*Smart designs based on biomarkers rather than specific
interventions.



Exemplar Study Design - CRP

*Randomize participants based on CRP level:
*Treatment groups: CRP-concordant or CRP-discordant treatment

|nvestigators are blind to CRP level but are not blind to study

treatment.



1. Develop new treatments
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2. Improve patient outcomes
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Questions?
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Demystifying depression through discovery
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